(19) m^^i^mmmmm 

(43) S^^MB 
2003 ^7 ^ 24 B (24.07.2003) 




PCX 



(10) mf^<ikmm^ 
WO 03/060969 Al 



(51) 




HOIL 21/283. 21/205, C23C 16/52 


(21) 




PCT/JP03/00363' 


(22) 




2003 ^1 ^ 17 B (17.01.2003) 


(25) 






(26) 






(30) 


4#lig20Q2-8463 


2002 ^1 ^ 17 0 (17^1.2<J02) JP 


(71) 


HlHA(3^5lli&^»<^ra)^t3gB(=oL^T;: msiu 

^ h □ (TOKYO ELECTRON LIMITED) 



[JP/JP]; =f 107-8481 *1S£T B 3 S 6 ^ 

^ Tokyo (JP). 

(72) ^m^;tS<^lf 

(75) aW#/^il@AC3KSlC-:)l^T<D^;: $6imW(KAN- 
NAN^roshi) [JP/JP]; =f 107-8481 *St6 ^^SS 

(JP). ^« (MATSUOKA,Takaaki) [JP/JP]; =r 107- 
8481 «E S 3 » 6 ^ mS:x L/^ h 

P >»SE^^ttrt Tokyo (JP). 

(74) f^iSA: *W ^ (KIMURA,Mitsuru); =f 101-0054 * 
Sffl T ftffl K »ffl«SfflT-T B 7 taiE e JU 2 FS 

Tokyo (JP). 



(S4ytitle: PROCESSING DEVICE AND PROCESSING METHOD 
= (54)%^a)«l3;: Ai9Safe^J:t;AiS^I£ 



11 



^2 0a x21a_ 

rllMro>^><I-^ 



r20c r21c • 



rZOb r21b 



I 

14 



^Od r21d ; 

MMFCh -^>< H At 19 



ON 

OS 

rn 




'12 



A... EXHAUST GASES 
12.. .CONTROLLER 
13. .CHAMBER 
24...MEASUREMEhfr PART 



(57) Abstract: A processing device, wherein an exhaust line (1 5) 
connected to a chamber (13) is formed of a TMP (22) and a dry 
pump (23), the chamber (13) and the TMP (22) are connected to 
each otiier through a first exhaust pipe (25) and the TMP (22) and 
the dry pump (23) are connected to each other through a second 
exhaust pipe (28), a measurement part (24) monitors the partial 
pressure of TiCU or NH3 in exhaust gases flowing through the 
second exhaust pipe (28), two types of processing gases are alter- 
nately fed into the chamber (13) for a specified time, and when the 
partial pressure of TiCU or NH3 in the exhaust gases of one fed 
processing gas is reduced to a specified value, a controller (12) 
starts to feed the other processing gas. 
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(81) ItSS (M^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM. ZW, 

(84) li^a ARIPO 1$ff (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 3. — ^ vTl^l* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P /<4#it 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
^ffF (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR. NE, SN, TD, TG). 
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T-iR) tm-^\^<. ww^mmm.tvxi'i.. mmmm.m.m.'^mm-^i. 

K\.x-h^\\ :l:lx. ^^^%^wmm.b\^x\t. -y-"!) =^^^^^^% 
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vx^m^n^. mx.tt. m^mmmm (ald) ^(D^m\mm-^mx:h 

10 rtlH5-e^^S#:lci^^<^^S^^T 5 ^^^^ i ^ 
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20 tui5'if #^#xmtc-cm# \.timm^mi^m^\^xmmf-^ i^^^^p^o^^m 
^TOJ bTtuia^a^gi®i-sMiisix@ t , 
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10 

^nji-r ^ it) ^ (Dmm 

15 H 1 mmt^'^':^ (T i C 1 4) :ffy<stT>'^::^T (N 

(^Ts cD^Bf^i^'fb^iJ^ (TiN) \^^io^^m^m^m 

m (Atomic Layer Deposition : A L D ) V ^ T^l^-T S ^S^g ^mtV 

20 mi :^mm<Dm-miz.7!)^f)^:6mmmw: 1 1 <^«^^^-ro 

m 1 iii^-t-<fc 5 mmmui if*> M^^gi 2^. ^-r^^^^i 3^. 

fij^^^gi 2«. ^m^ajJiMi-^^ma^ei 1 ^^*:(7)i&f^^ 

25 X\t.^^ir^o 

;«f;^#^#^^-f VI 4{±. TiCl4Ml6t, NHgMl?^, 2o(7)T/V 
30 =iV (Ar) i!il 8, 1 9 Sr-lix.. #;^f;^i!gl 6, 17, 18, 1 9li, 
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1 3 {CIMF C (Mass Flow ControUer) ^(t>mM.MWi^W. 2 0a, 
20b, 20c, 20d^, y</V:f 21a, 21b, 21c, 21dt. ^ 
^UT^tt^tb^i^^ti/TV^So :«f;^#^^7-ri^l 4;5^e>, '^^:/^^l3i^ 

5 ^^^-r^'l 5f*. ^J'— (TMP) 22i. K^-f^^J^^^::^ (D 

p) 2 Si!. sij^$i5 2 4 i!. ^m^^o muv^i^i si-i'^^i^y^i sicm 

TMP 2 2fi. ^^:^/^l 3 ^BK^^^MW 2 5^^bT^^$ttTV>5o 
10 m o^^^l^ 2 5 \z.\t. Rl^^iJEi^^/^:^ 2 6 t . /^/w:/ 2 7 i^/^ 
1 3^lll;^^^bJl|S{^:^^t^>ttTV^So TMP2 2f:i, 1 3 rt^J^^^Jft 

m\z.W&ir^o pTig^ifS*^^:/ 2 6 fi. ^^^/-^l 3 i^^Ff^(Di«S 

^)l^«lie:i*^t"t-^o Ml<D#^W2 5}*. TMP 2 2<D#^jt^. 

'fi?!l;tFf. 5 OmmmS<^l^#i: $tl/TV^5„ ^.C*3, TMP 2 2 (Dftt? t) 

K^-rjKi^-r2 3(*. TMP 2 2<Z)#^^aiJcM2<^#M^2 81j:<J;oT^ 
gg$i^■CV^5o TMP 2 2 K^-l'4^>':/2 3 t(DmK\^. ^Wy^ 2 

/^l 3I^^TMP 2 2;0M^liiFrtfe?'.eJBb;tli:i-5o K^-T JJ<>':7'2 3 co#^ig!) 

|||2(^^N^W2 8f*. K7-r3i^>':;^2 3(D#^5g^. 'e?!l;tf*. 
AOmm.n&(Dt^^t^t\.^. iir-e. K^^^^^>^2 3f*TMP 2 2 J;!? 

< , tJ^oT. M 2 2 8 {-iB 1 2 5 J: «9 t> 

25 /h^i^^So 

2 4 f:i. 2 2 8 lil^J^$tbfc^W/>-;^t= 3 0 

(D=^^\z.wLnhfix\^^o ^^^^<:^mzo(Dmmt. ^v\^':f(o^^%m\^mi^ 
$ttTv^5o /^-r^-«;^W3 Of*. f^2(om^^2s hmtn—(Dnm^m-r 

30 m^n2A\'t.^^^^^:^m^ 0^m^m%:ff^'¥<DT i C l .:ffy^(D^mb. 
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10 ^n^i-sif— A^:7'y 3 7^. If— 3 7-e:$>ii^^tLfc3fe<^ 

3 9^^»j-t-^il«)a«4 0i:. t^hm^-^^^o ^fc. ^«ia«40{*lt 
^§15 3 6 {^:^j^$i^-CV^S„ 
Mm^3 2f*. >'^-f^-?:^W3 0^:/M.fc:2^#:g|J3 1 <D^*f{B!img^tbT 
15 v^5o /M^^">^W3 0©W^ie:«x ^^^d^e>>'^S^lFP3 O a liS^tt &tt. 

7|s:^gp3 i>ei^^mtt$tt^^}as^$iJ3 o a%iA'bT^^>i'^N°;:<>W3 o^iiig-r 

(ciaS^tL. r(7)3fe^Bif>^::^fnl{-Slt-t-^SIt^4 l Klt^4 
lt$;Jxfc3t^^^t-S^ttJI&4 2 ;6^e>«^$tt-CV^5o ^ffi^4 2f:i. 
20 ;*:#:|fP3 l©?il^§|5 3 6 {C^J^^HTVnSo 

T i C 1 443j;t;?NH3<^:$^ffi^S!l^t- So ?il^|f|53 6}*. 3feM3 3;d^?>#^ 
25 ;5s^'fbb. 2 00^3 8, 3 9"rSft$tbTtf— i=.;^:ry ^y^J^ 3 7-^#t;?'a: 
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^fc. 3 0 f:i^ 2 = 28 1 m^-^h mi (Dmm,w 2 

15 TMP 2 2(Dj^^iia-cM;£'t-5^j; 9 t>/h$ < ^ tft^mtmm^xo 
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25 1 Do ^<D^. K7'Y^:/:/2 3{cj; (9 , ^^^^-/^ i 3 F^^^^(^JBE;^*-e 
^Hbx $e>^^:, TMP2 2ic:J;t)x 4X102pa (3Torr) 

*-CMffiU mWir^ (J^y'iy-ifS 1 2)„ 

j^VN-c. ^OiS^e 1 1 (i. ^W:/2 la, 21c ^mMVXT i c 1 ^:^if:^ 
:$sXXJ^Ai :ff^<Dm^^mii^-r^ (>^7"5/:7'S l 3)0 rr-e. TiCl4;if 

30 :^:j^XXfA r ;^;^J*x Mxif^^ T i C 1 4/A r = 3 0 s c c m/ 1 0 0 0. s 
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1 0 0 0 s c cm(DmM-Vm^:^tl^o 3 P%^(D:ff:^(Dm^}^. 

pmmmi 2^^, ^(d^. ^wzfi i a. 2 1 c^m^u. t i c 1 ^-^jy^ 

^^tL. ^^^^^1 3F*3(Z)T i c 1 4;^f;^«^*$ti'S (;^7"5/:7's i 4)o 
*?tb. m^iS:^^(n>i: i c l ^(OiklSit^. l O'^P a (o. 

7 5X1 r x) imhtSL^-^-^m^fX.^^ f^-^-^'^^l 3|^(?D#^Ji, 

10 :^/'^(omM\zmM\^'kMU\m'i^<oi: i c 1 4r»'^^^bT'5^^:/^<i 3 

l^*>f>T i C 1 4^^^^5|^*$tb. T i C 1 4;as, ^tc-^^^tLSNHg ^^^S 

^ LTV^So ^m^lfU 2 4 UrVN^^^tt'tOT i C 1 4^jE*3 J;t;«NH 

ig 4 {ci^-r J: 5 Jc, -^^^/^l SF^lciT i C 1 4;;{f;5^;asFr^^^ (t 1) #1 

j^$tT.fc#. m-n,^y^^(o'Y i c 1 4^jEf^. ^m\z.w>-r^, sij^tP2 4«. 

^J^f^s #^;if;^^.<7)T i C 1 4^EE^5, Wf^(D^B (Dl) ^-e^ii>bfcB# 
S!l^gP2 4:a^^±|B«-§-^^{t^5t. 0l#^ei 2«. ^Vl-7^2 1 b, 

2 1 d^iB:^UTNH3;«f;^43j;t;?Ar:!5f;^<7)#t^^PSMi--5 (His, ^^^^^y 

0 0 0 s c cm/l 0 0 s c c mCD^M'X^^B^tl^o f-^^y^^l ZP^^(D 

ij7^^N_h{c:^^ufcT i c 1 ^'^'^tKm>\.xm^im=?-m^(DT i nmjos 

30 tb. ^-^C^^^l 3|^(DNH3:^f^f*|^*$ttS (:^7"iX>^S 1 7)o 
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W%:ff:^^(DNHs(Oi^EEfi^. 10"^? a (0. 7 5 X 1 0 -*T o r r ) tIc 

tu5 (y^y'ly'^S 1 8)o 

^1<Z)J; 5 KVX. 1 3 *^e>^7^ 5^:/S 1 8J^:bfcST i C 1 4 

15 y'lyzfS 1 3te:M?9. T i C 1 ^:ff:^:i3XX^AT:ff:^(Dm^^n^\ fffc^^ih 
2f*. :^y'^y:fS 1 3iz.m^X. T i C 1 4;^f>^ ^^-^ ^^^-^ 1 3 

c 1 4^^^^3i5K^Sb-c. m\^im^m(DT i NJi^sfffc{c?^^$tu§„ *fc. 

20 :l(DT i N^_h{3if*. T i C 1 4:$>^^S#^m*UTV^So 

j^v^T. ^J^SSi 2«. ;^7"5'7's 1 4{^::^oV^T. T i c 1 ^:ff::^:i3XrJ 
AT-:^y^<Dm^^i^±U :ifH^X^. 3^(dt i c 14?*^^. 

m^^th^. llI4l-^-rJ;5t-> T i C 1 4^ffii55B'f^^J£ (Di) 

25 igvNT. iiy^gp2 4d^e>^^^4'<oT i c 1 ^6^mi>m^^B.&sT\^^\^f^:i 

t^^-rm^^^ilrn^t (:^y'^y^S 15), mmmm 2«. NHs;3{f:5^ 
S3a:t;?Ar;«f::^(^'^i^^^^^|^fT5 Ut^^t/S 1 6)0 rtbJcj;?). Ti 
N^±lc:K^b:^T i C 1 ^^^tNHs^'f-tlbiRft^l.xmitfj^T i NM 
(3SS) ;asj^^$tl.§o i(DT i NS_h{cfiNH35^^;iS^JitCg^* 

30 bTV^-5o 
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±^mi(DmM<DmmXit, ft- I R<7)^J^^Ir^-t-5S!l^2 4SrffiV\ 
iDt>^-<^ h/^dS^^ij:#btL^¥6«l?fe:9-*ffd5Brtg;&FT- I R;asiJ*bV\ 

30 m^m:^. ^tih\z.jEi^(Dmmms.t^mms.t^m&(Dttxmv. w.m 
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m<^®5^{:±> ^tbJ;^|5Sbtb;^.ev\ T i N|^(D^t!llC, AlOg^ ZrOg^ Ta 
N, S i Ogs S i N. Si ON. WN. WS i , RuOg^x ^(D^m^X 

h^xh^^\ ^fc. :i(Dm^. ^mir^:ff:^m-t. T i c i ^(Dfct^^JiZL, 

20 Ta B r 5. Ta (OCgHg) 5, S i C 1 4, Si H4, S i gHe, S i Hg 
C 1 2. WF e^<D\,^'rM^im^m\'\ N'tis(Dj^i:>^\^. N2. O2. O3. 

NO. N2O. N2O3. N 2O s^(D\^^•rtl7b^lm^m^^^:i tt^x^ 
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10 0 5 2 (Dmm(DmmKm^^mmWi 1 1 <^«j^^^-t-o n 5 (si^-t- j; 

^S^gllf*. $ij®^ei2t. '^^'^y<13t. i5^y-->^i/;^f 

tr^^jp^-rSNFaliS 1 i.4^f^;«f;^^ bT(7)Ar j^^^^-WI^-rSArMS 2 

•r^lff^^mmtir^Tii^f-^—^ 5 3;6S^(tb*^TV>-5„ NFgiJiS 1*3 J: 
25 tJ^A r 5 2 /VV-::^ 5 4 a , 5 4 b *5<tU«MF C 5 5 a , 5 & b <lr:/M^ 

^iS:^(D^ -^llx-f^x ECR (Electron Cyclotron Resonance) ^'p:^'^. W 
m^^^m-^^:^-^ (Inductive Coupled Plasma : I CP) ^(Z^i^^^^^X 
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^y-r^i^^jif;^ (NF3) Sr>^7X-^)ytli^ U ^^bfc7 ^x^^ i^;^/^^ 

^^^-r^'isti. jJ^r^^^jf?^':/ (TMP) 22i:. K7>rJi^>'7'2 
3 (DP) MJ^tB 5 6 i: . $:#;^5o W^^^l^^l 5i-if-^ly^y<l 

TMP 2 2tt. 3 tmi(DmM.*^2 5 ^^vxi^m^nx\f^^o 

^ 1 <^i^Mw 2 5 (cf^i, -psmmm^vv-:f 2Qt. ^</^y a^^^ i^^-^ 1 3 
mii>hm\^wtnhtix\,^^o TMP2 2f*. 3p^^mM(DM^^ 
15 m\^mm-t^o Rr^«fE»/^/v>^2 6 ft. ^^i^/^i 3p^^^^(^*^ 
iycffijc-t^i^i-^o m 1 (Dmn,"^ 2 5 ft. TMP 2 2 :ft$^;ei^b. 

K^-rjK^:/2 3 ft. TMP 2 2(O#^1S!j}C02<D#^W2 SfCj^oT^ 
i^$tb■CV^5o TMP 2 2^ K7'<jK>':7'2 3 i:<D^^fcft. /^/v:/;6S^ft 
20 i^TV^So K^^JKv:r2 3ft. SbbtJ^t^xK^'T"^; UT^^tfeU. '^^^^'^^ 1 
SF^^SrTMP 2 2 ;JSf^»Rrti?feJE:^ ^t-^o K7-r2Ki^>^2 3 (0#^il!lft. 

m20#^W2 8ft. K^^Ji^:/:7^2 3<^#^>il^. '^J;tf^. 
25 4 Omma^<7>l^#^ ^tVTV^5„ r;!"^. K^-f Ji^:/:?' 2 3 ftTMP 2 2 
J: !9 l5#^^a:as/h $ < . T. m 2 2 8 ftm 1 2 5 J: 

?iJ^§|5 5 6 ft. TMP 2 2 CO#^iK!|{;i^^^tbfc0 2 2 8 fdgt «9 
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blTcJ^^S < jfe o -CflJU-f- 5 r ^ J; o Tliifc 

MJ^^ 5 6 m 6 {c;^i-„ 1^ 6 \z.^-rx 0 ao^T&p 5 e f*^ 3t 

10 7 bi/z-N'S 8 i:. :)fe-fe>'1^5 9 ?^W$P6 Ob. t^^m^^ 

2 SJJllt. ;&^fe5V^^47KS^>b:^^S^t|52 8 a btbT V^So 

15 7d=»^l±lltbfcl/-if3fe«:. ^§152 8 a Sr^bTB2(D#^1^2 8(DF^$PJC 

R^it ^tbSo 5 7 f*. n 2 o^^^f^ 2 8 (Dm^WM±^mT^'r^ «t 5 
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